A feeder-free hematopoietic differentiation system with generation of functional neutrophils from feeder- and cytokine-free primate embryonic stem cells.
We have established a novel feeder- and recombinant cytokine-free culture system for the maintenance of primate embryonic stem (ES) cells along with a feeder-free hematopoietic differentiation protocol for high efficiency CD45-positive cell production. In our system, cynomolgus monkey ES cells were properly maintained in an undifferentiated state with high immature marker expressions and teratoma-producing activities. Embryoid bodies (EBs) were generated in the presence of serum and cytokine cocktail and subjected to attachment culture on gelatin-coated plates. After about 2 weeks, a sac-like structure filled with abundant round cells emerged at the center of flattened EB. Then total cells were collected and transferred onto new gelatin-coated plates, where cells were firmly attached and actively proliferated to confluence. After another few days culture, abundant floating cells were detected in the culture supernatant. These cells expressed high levels of CD45 (>90%), while adherent cells expressed low levels of CD45 (<10%). The former consisted of various differentiated stages of myeloid cells from immature myeloblasts to mature polymorphonuclear neutrophils and macrophages. Although the percentages of neutrophils varied between 10 to 20 depending on experiments, their mature phenotype was reproducibly confirmed by specific staining and functional assays. Our protocol provides the minimum essence for primate ES cell maintenance and hematopoietic differentiation that is beneficial from economical and clinical points of view.